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AMENDMENTS TO THE SPFCTFTCATION: 
Amend paragraph [0001] as: 

[0001] The present invention relates to a carbon nano-tube field emission display 
having strip shaped gate, ajad more particiilarly[[,]] to using the strip shaped gate and the 
electric force from the side of the gate to confine the diffusion direction of the electron 
beam in the same direction, and achieve high luminous efficiency. 

Amend paragraph [0002| as: 

[0002] A carbon nano-tubc field emission display (CNT-FED) uses screen-printing 
processes and field emission display technology to achieve tlie capability of flat display 
panel from the conventional field emission display. It not only reserves the image quality 
of cathode-ray tube display but also provides the advantage of savmg energy and small 
volume. Moreover, the above advantages combine vrith the low conductive electric field, 
the high emission current density and high stability of the carbon nano^tube 
simultaneously, so the CNT-FED can be a novel tiat display with the advantages of low 
driving voltage, high luminous efficiency, no view angle problem, low energy consucnlng, 
large size and [[lost]] reduced cost. 

Amend paragraph |0003| as: 

[00031 Referring to FIG. 1, which shows the schematic view of a conventional field 
emission display with a triode structure, the triode structure is a common structure for 
improving the electron energy, the luminous efiHciency and reducing the control voltage. 
The luminous principle of a conventional carbon nano-tube field emission display is 
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shown in FIG.l, the conventional CNT-FED includes a substrate 101 and a cathode 
electrode pkle 102 formed on the $uh$trate 1 01 ; a carbon nano-tube layer formed on the 
surface of the cathode electrode pkrte 102 as [[a]] an electron emitter 103; a dielectric 
layer 104 formed adjacent to the cathode electrode plates and a gate lOS; wherein a 
plurality of electrons are induced from the cathode electrode plate 102 by the gate 105, 
and the direction of the electron current is shown as the direction of the arrowhead in 
FIG.l. After that« an anode plate 107 is provided on the opposite side of opponing the 
cathode electrode plat e s 102, and a phosphor layer 106 formed on one side of the anode 
plate 107 is bombarded by the electron beam, and red, green and blue colors arc emitting 
througli the glass substrate 108 to outside. 

Amend paragraph 100(M] as: 

[0004] Rcfcrrmg to FIG. 1, wherein the anode plate 107 of the triode structure is 
provided to improve the energy of the electrons; the cathode eleciTode pl^ 102 is the 
electron emitter, the gate 105 is provided to attract the electrons. In conventional triode 
structure^ the shapes of most of the [[g^te]] gates 105 are hole shaped^ and the carbon 
nano-tube emitter 103 is in the hole of the hole shaped gate 105, The advantage of the 
hole shaped gate 105 is the electron beam easy control, but the drawback is the electron 
beam easy diffusing to all-directions. In order to narrow the difflision of the electrons^ the 
hole shaped gate lOS [[need]] needs to be made very small, extremely smaller than 

Amend paragraph 1000S| as: 
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(0005) Referring to FIG- 2, which is a plan schematic view showing a first hole 
shaped gate structure of a conventional carbon nano-tube field emission display (Korea 
Samsung^ the triodc carbon nano-tube structure is fonned on a substrate 101 ajid the 
electrons of the carbon nano-tube emitters 103 formed on the cathode in the gate holes 22 
are induced by the gates 105, and then they arc accelerated by the anode plate 107 to 
bombard the phosphor 106 fonned on the anode plate (not shown in tiie figure) and this 
structure illustrated above is a conventional Spindt type structure. Because [[of]] the 
electrons of the carbon nano-tube emitters 103 induced by the gate holes 22 diffuse to a\U 
directions, it produces the cross-talk closs - tolk phenomenon. 

Amend paragraph [0006| as: 

[0006] Referring to FIG. 3A through 3C, a schematic view showing a second hole 
shaped gate stnictore of a conventional carbon nano-tube field emission display js 
illustrated. The carbon nano-tube emitters 103 arc provided in the holes of a plurality 
pluralities of gates 1 05, the plurality and said pluralities of gate holes are isolated with 
each other by a dielectric layer 104, l[and]] a plurality of cathode [[plate]] electrodes 102 
is provided on the substrate 101, and an anode plate 107 is provided oj3>posite to opposingL 
the cathode electrodes pl^e^; t02. Hie electric field is formed by the cathode [[plate]] 
electrode 102 and the anode plate 107 and the electrons are induced from the cathode 
[[plate]] electrode 102, so the electrons of the electron emitters 103 are induced by the 
gates 105 to bombard the phosphor 106 tbrmed on the anode plate 107. 

Amend paragraph [0007] as: 
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I0007J FIG. 3B is a cross sectional schematic view along the X-direction in FIG. 3A. 
In tlie figures, the gate holes formed by the gates 105 and the electron emitters 103 are 
obvious, and the electrons of the electron emitters 103 are induced firom the cathode 
electrodes plates 102 by the gates 105 to bombard the phosphor 106 formed on the anode 
plate 107. Although the hole shaped gates 105 can control the electron beam, the electron 
beam [[easy diffuse]] easily diffiLses to all-directions after leaving the gate holes (as the 
arrowheads show). As FTG» 3C shows a cross sectional schematic view along the Y- 
direction in FIG. 3A, the direction of the arrowhead is the direction of the electron beam. 
Although the electron emitters 103 are around by the gates 105^ the electrons of the 
electron emitters 1 03 induced by the gates 1 05 stilJ diffuse to all-directions. 

Amend paragraph [00081 as! 

[0008] There is one other conventional emitter design, which is a wedge*shaped 
emitter, and the emitting mechanism m e chanical is the same as the Spindt type siructure 
illustrated above. However, in the same field emission array (FEA), the field emission 
area for the wedge-shaped emitter is larger than the conventional Spindt type structure. 
But the electron beam of the wedge-shaped emitter structure still diffuses to bombard the 
close pixels on the anode plate, and produces the cross-talk olooo talk phenomenon in X 
and Y directions. 

Amend paragraph [0009] as: 

[0009] Due to the problems of the conventional FED and the difficulty dilfieuk of the 
screen-printing technology for forming the carbon nano-tube field emission display, a 
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carbon nano-tube field emission display having strip shaped gates is provided according 
to the present invention. The present invention is using the side electron force of the gates 
to attract the electrons to control die electron dilTusion direction confined in the same 
direction, and achieves tlie object of high luminous efficiency 

Amend paragraph [0012] as: 

[0012J To achieve the above object, the present invention provides a carbon nano- 
tube field emission display comprising: a substrate; a cathode pla te including a substrate 
and a plurality of cathode electrodes fk^ formed on the substrate; a dielectric iaver 
including a plurality of dielectric strips [[layer]] formed on the substrate and adjaocnt to 
the cathode electrodes ^^es; an anode plate provided substantially in paiaJlel with and at 
a distance from the cathode electrodes plates; and a plurality of Ught-emitting layer teyefs 
consisting consi s t e d of light-emittmg materials formed on a surface of the anode plate 
o ppositc_to oppooing the cathode electrodes plates. The feature of the a bove-mentioned 
structure is: a plurality of strip shaped gates and the cathode electrodes platoq are 
perpendicular to one another across the dielectric layer, and a plurality of carbon nano- 
tube electron emitters emitter provided on the surface of the cathode electrodes plates at 
the sides of the strip shaped gates. In the structure, the strip shaped gate is now in place of 
the conventional hole shaped gate, and a plurality pluralitiefl of cathode electrons are 
induced by the electric force from the side of the gate. Therefore, when the carbon nano^ 
tube electron emitter emits electrons, which [[is]] arc controlled under the strip shaped 
gate, [[and]] the diffusion direction of the electron beam is confined in the same 
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direction. Consequently, ihe c ontrolling of the image pixel significantly improves the 
image uniformity and achieves the object of high limiinous efficiency. 

Amend paragraph fOOIO] as: 

[0020] FIG. 4C is a crt)$s sectional schematic view along the Y-direction in FIG. 4A. 
Amend paragraph f0023| as: 

[0023] FIG. 4A is a schematic view showing a carbon nano-tube field emission 
display (CNT-FED) having strip shaped gates according to a first embodiment of the 
present invention that [[using]] uses the electric force fix)m the side of the gate layer 305 
to induce cathode electrons. In the structure according to the present invention, an anode 
plate 307 is on the upper position, so a plurality of electrons of a cathode electrode 
[[plate]] 302 is accelerated by the anode plate 307, and then these electrons bombard a 
light-emitting layer 306, substantially symmetrical with said cathode electrode [Iplate]] 
302, formed on the anode plate 307 and made of light-emitting materials (ex. phosphor) 
to improve the luminous efficiency. In addition, as shown in the drawing, the carbon 
nano-tube field emission display according to the first embodiment of the present 
invention includes a substrate 301 » and a cathode elootrodo-consist plate consists of a 
plurality of cathode electrodes pknes 302 formed on the substrat e. The If: said]] cathode 
electrodes plates 302 arc formed by screen printing a conductive layer or formed by 
patterning a metal film via photolithography and etching step s. The [ [:]] gate electrodes 
i&^efs 305 are the strip shaped gates set along carbon nano-tube emitters 303 ; said - gate 
layers 305 and arc also formed by screen printing a conductive layer or formed by a metal 
film via photolithography and etching steps and they are at a distance [[of]] to the 
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substrate and the cathode electrodes ptoles by a dielectric layer 304 <hat meoM rhc 
d i e l e ctrio iayor 301 provided between the cathode electroda^ pte^ 302 and the gate 
electrodes teyefs 305/rhc,rt; the]] two gate lines at the outside position of the gate layers 
305 can also be control electrodes 308 . The [[: the]] carbon nano-tube emitters 303 
provided on the cathode electrodes pkie$r at the sides of the gate electrodes laye^^ 305 are 
formed by screen printing technology, photolithography step plus etching step or 
photolithography step plus development step . Accordingly, the p lurality ! firnnrdtngly^ thn 
pluraliti e s of emitters 303 can't interfere with each other[[; said]] and the carbon nano- 
tubc cmttietB 303 are made of carbon nancvtube material or any etojt-able material [[and]] 
to achieve the efficiency of the present invention. In the present invention, an anode plate 
307 is provided at a distance iTom the substrate 301, wherein a plurality of light*emitting 
layer layers 306 having a plurality of light-emitting strips formed on a surface of the 
anode plate 307 opposing, substantially parallel and s ubstcmtiaHy symmetrical with the 
cathode electrodes ptetes 302 . An [[: a]] accelerated electric field is formed so a plurality 
of electrons induced firom the carbon nano-tube emitters 303 by the gate electrodes teyers 
305 bombards the light-emitting layer 306 to show colors. 

Amend paragraph [0024] as; 

[0U24] The main feature of the structure, the carbon nano-tube field emission display 
having strip shaped gates according to the present invention, is: the direction of the gate 
electrodes kyei^ 305 (gate el e ctrode s) and the cathode electrodes plato$ 302 (cathod e 
el e ctrodes) are perpendicular to one another, and moreover, on the basis of the design of 
the gate shaped shape , the gate can attract the electrons from both sides of the cathode 
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fitectrode plates 302 simultaneously or only one side of the cathode electrode platen; 302. 
Be cause of tho Ihe cartoon nano-tubc emitters 303 is controlled under the strip shaped 
gate[[,]] (the direction of the arrowhead in FIG. 4C), 

Amend paragraph [0025] as: 

[0»25| In addition, the high accuracy of the pattern alienment is not necessary for the 
strip shaped gate according to the present invention. Therefore, the advantage of the 
structure according to the present invention is that the difiusion direction of the electron 
beams from the carbon nano-tube emitters 303 [[arc]] is confined in the same direction 
and it can avoid the phenomenon that tlie electron beams difFusg diffused in all-directions 
according to the conventional hole shaped gates. P or - th e proc e 5se3, - th e The processes for 
forming the ClslT-FED according to the present invention are easier and the proc e sso s 
yield is improved, and moreover, the surface emitting area according to the present 
invention is more than the conventional CNT emitter (hole shaped gates design). 

Amend paragraph [0026] as: 

[00261 FIG. 4B is a cross sectional schematic view along the X-direction in FIG. 4A. 
Because [[.]] a hole shaped gate is also formed between the two sides of the carbon nano- 
Uibe emitters 303 and the gate electrodes layeK 305, [[so]] the electrons still diffuse in 
all-directions as the direction arrowhead shown in the figure* but the problem of 
interference wouldn't happen between the adjacent emitters 303. On the other hand, 
referring to the FIG. 4A and FIG,4C» the cross sectional schematic view along the Y- 
direction in FIG. 4A, a rectangular shaped reces.seJ area is formed above the substrate 
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301 on each side of every emitter 303 between two adjacent gate electrodes and thei^ are 
no gate electrodes teyefs 305 at two sides of the carbon nano-tubc emitter 303, so the 
electron beam emitted from the nano-tube emitter 303 wouldn't diffuse by the 
Interference of the gate electrodes layers 305. The electrons are directly accelerated by the 
electric field formed between the anode plate 307 and the cathode electrode plates 302, 
and then bombard the ligjit-emitting layer 306 to improve the luminous efficiency. 
Consequently, the emitters 303 can*t interfere with each other so the interference problem 
won't happen. 

Amend paragraph [0027] as: 

[0027] FIG. 5A is a plan schematic view of the FIG. 4A Icavmg out the anode plate. 
Tlie function of ([said]] ^ parallel strip shaped gate electrodes layers 305 is attracting 
the electrons of the surface of the carbon nano-tube emitters 303 at one side of the 
cathode electrode platen 302, wherein the two gate lines at the outside position of the gate 
electrodes id^^ess 305 can be a gate or be a control electrode 308 with focus function. In a 
second embodiment of the present invention (FIG. 5B), it is possible to use only two 
parallel strip shaped gate electrodes layers 305 to attract the electrons of the surface of the 
carbon nano-tube emitters 303 at two sides of the cathode electrode plates 302 
simultaneously. According to the present invention, using the strip shaped gate and the 
electric force from the side of the gate can confine the diffusion direction of the electron 
beam in the same direction. 

Amend paragraph [0028] as: 
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[0028] Although preferred embodiments of the present invention, the carbon nano- 
tube field emission display having strip shaped gates, have been described in detail herein 
above JL[[. It]J should be clearly understood Aat many variations and/or modifications of 
the basic inventive concepts herein taught which may appear to those skilled in the 
present art will still fall within the spirit and scope of the present invention, as defined in 
the appended claims. 



JUL-E5-S0ro 16:03 FROM: JASON Z LIN 



Serial Nr.: 10/724,741 
Art Unit: 2879 



12 

Pft(£12O2'RCVDAT7/23/2005 7:02:45 PM[Eastm 



